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[Patent Attorney] 

(57) [Abstract] 

[Problem] Ester type compound is designated as base oil, sati 
sfectory lubricating oil conposition of thelubricity and chenical 

stability vMch are superior in hydrofluoroalkane coolant or 
conpatibilityof fluoride ether coolant and fluid conposition for 
refrigerator are offered. 

[Means of Solution] Ester type conpound is designated as nxii 
n conponent base oil , glycidyl conpound which is displayed 
with phosphorus type conpound and General Fomiila [IV] 
wiiicliare displayed with General Fomiila [I] \\diich is 
represented by tetra phenyl dipropylene glycol di phosphite , 
especially, aromatic acid glycid>d ester , flirthermore fluid 
composition for refrigerator whichconsists of lubricating oil 
conposition and this said lubricating oil conposition and 
hydrofluoroalkane refrigerant or fluoride ether refri^rant 
>^ch for refrigerator designate Itydrofluoroalkane or fluoride 
ethers \\iiich consists oflhe anide type conpound which is 
di^layed with General Fomula [II] and [III] as refrigerant 
isofiered 



[aaim(s)] 



[IS*Sll (a) XT.xVU^ft^l^SilfiE^^^'rSS 

(b) TIH-te* [I] 



[ft 11 



\p_o_fR^o^p<^°^ [I] 



[Qaim 1] (A) E>esignate ester type conpound as main corrpone 
nt base oil and (b)below^n[£ntionedGeneral Fomiila [I] vsdnch 

[Oienical Formula 1] 



. K«ai --socDatftjKSSr-fcy, r^ itstm^z 

. ) T*^$tL^U>3^ft^!fe t^^lS (c) ^'^vvJU 
»vftx-5^;uS$j$!«i:-r«)/^;*«ffl;l7&?fifflfiE%o 



Lubricating oil conposition for refrigerator winch designates h 
ydrofluoroalkane or fluoride ethers \^chconsists of pho^horus 
type conpound and (c) glycid>d COTpound which are 
diq)layed withthe (In above-mentioned General Formila [I], Rl , 
R2 andR3andR4 alsoor being imtually same it maybe 
something \\4iich differs^ each, itis a carbon nuni)er 1 to 30 
hydrocarbon groip, R5 isaufbonnuni)er2to4alI^ene 
group, X is integer of the! to 20. ) as refrigp:ant. 
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tt, (b) TE-<ftS [ I ] 



[Gaun2] (A) Designate ester type conpound as nain conpone 
nt base oil and (b) below-nentionedGoieral Fomvla [I] vMch 



lit 2] 



[Chemical Fomula 2] 



(±IE-fiSS [ I ] ^3fcl^T. R1 . R2 , R3 
^ fccfci; (d) TIB-flS^ [II] 



Are di^layed with (In above-mentioned General Formila [I], R 
1 , R2 and R3andR4 alsoor being mitually same it may be 
something wWch differs, each, itis a carbon rairber 1 to 30 
hydrocarbon groiq), R5 is carbon nurrber 2 to 4 alkylene 
group, X is integer of the! to 20. ) pho^horus type conpound , 
(c) glycidyl conpound and (d)below-nxjntioned General 
Fomula [11] which 



[ 3 ] . [Chemical Fomiila 3] 

0 
II 

R^-C-NC III] 



(±IH-te^ [II] f::fcl^T. R5 fc^cfctf^RG itKl^ 

^^i^^xsy^tzitTt^-f&^ [III] 



[lb 4] 
o 

"^(R' 0)- H 



Is displayed with (In above-mentioned General Fomula [II], R5 
and R6 also or being nutuallysame it may be something \\liich 
differs, each, it is a hydrogen atom or acarbon nuniDcr 1 to 20 
hydrocarbon group, R7 is carbon nunte 1 to 20 hydrocarbon 
groip. )arnide type conpound and/or below-mentioned General 
Fonnda [III] which 

[Chemical Foinijla4] 



(±IE-te [III] (cfcl^T. r7 1^-20 
0ffi<b7KS»T*fcy. R' fccfclKR" liK5^»2-30 



Lubricating oil composition for refrigCTator which designates h 
ydrofluoroalkane and fluoride ethers whichconsist of arride type 
compound winch is displayed with (In above-mentioned general 
[III], R7 iscaibonnuntel to 20 hydrocarbon group, R'and 
R" are carbon number 2 to 3 alk)denegroi9), mandnisinteg^ 
of 1 to 10. ) as refrigerant. 

[aaim3] Lubricating oil composition for refrigerator winch is s 
tated in Claim 1 or 2 where theaforementioned glyci(fyl 
conpound is ar(xnatic carbolic acid glycidyl ester. 
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[000 1] 



[Description of the Invention] 
[0001] 

[Technological Field of hivention] This invention is something 
reg3rding lubricating oil conposition for refrigerator, 
finthermoredetails being a synthetic lubricating oil \\ttch 
designates ester type compound as base oil, thelubricating oil 
conposition for refri^rator ^\dlich is superior in both 
properties of lubricity andthe chemical stability, are something 
regarding lubricating oil composition for refrigerator 
vrfiichdesignates e^)ecially hydrofliioroalkane or fluoride ethers 
as coolant. 



[000 2] 



[0002] 



(D'/iUt LTR11 CCFCl3).R12(CF2C 
Ig) , R123 (CF3CHCI2) . R22 (CH 

c I F2 ) mo^m^^)^m<^mi*ix^tzf)^. mm 

R134a (CF3 CH2 F) . R32 (RHj Fg) 

, R 1 2 5 (CH F2 CF3 ) ^(D^^^m^yyM'^^ 

4-7 2 3 9 o^(£>n\z\t\l>^- K^°';:i--;uxxT 
)i^t<)^:Mm^tLxm7Fiti. tfz. mfi)%mmmx\t 

>IS8IJD»JA<ffll^btl. 4$IIB¥5-1 7 7 94^ 

i;^$gizii, ^)yjkmi}nMtLxt-:^yj:-h. ^^yr 



[Prior Art] Until recently, Rl 1(CFC l3), R12{C F2 02 ), Rl 23 
(CF3 CHC 12) and R22(CHC 1 F2 ) or other clilorine- 
containing refrigerant wereused as frozen refrigerator and car air 
conditioner or other refrigerant, but development of 
cMorineless refrigerantbccoiTes urgent business from necessity 
of preservation of environment, R134a(CF3 CH2 F), 
theR32(RH2 F2 ) and R125(CHF 2 CF3 ) or other 
nonchlorine type fluorine containing refrigerant are proposed. 
But, as for mineral oil type lubricating oil there is a problem 
that vis-a-vis these refrigerant, islacking in compatibility , 
because of this these refrigerant and ester type conpound 
v^rethe conpatibility is good are paid attention, lubricating oil 
for refri^rator M^iichdesigpates ester type conpound as base 
oil various being proposed has reachedthe point of hindered 
polyol ester it is disclosed in for example Japan Lhexarrined 
Patent Publication Hei 4 - 72390 disclosure , as refrigeration oil 
in addition, withthe electric refrigerator etc pentaerydiritol 
ester type refrigeration oil is utilized But, as for ester type 
lubricating oil, ester itselfis a difficulty in abrasion resistance, 
there is ^oblem that wear of rubbing merrber of refrigerator is 
extreme. Furthermore, hydrofluoroalkane refrigerant which is 
proposed anew to differ with theconventional chlorine- 
containing refrigerant, because it does not possess chlorine 
atomin nDlecule, also theproblemthat is raised wear 
preventing agent action is very small. Tterefore, in order to 
inprove abrasion resistance, from itcanusethetriaesyi 
pho^hate and Torr phen>d pho^hite or other phoq)horus 
type additive until recently, in addition, pho^l^te , the 
phosphite and di phosphite are disclosed in Japan Ibexamined 
Patent Publication Hei 5- 17794 disclosure as pho^horus 
type additive. 



[0 0 0 3] LA^L3S;!)«b. u^o)m^<ommztt^^ 

■rSttl::fcorxXT;U3g^b^453*«ai:-r*Jf^;j6ffiffl 

m7§'AtLx\tt^\zmm^\^^^mL. »itxit^^ 



[0003] But, in spite of conventional various development as lu 
bricating oil for refrigerator whichdesignates ester type 
conpound as base oil in present state fiirthermore abrasion 
resistanceis inproved, it is required that together both 
properties of chemical stability (l^drolysis resistance) issuflBced 

P.4 
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[0 00 4] 

2 2 (CHC I F2 ) ft§!lf!S(-*KELfc3«J*«ffll7& 

a ffliati ss<R-r * c 1 1= & * . 



[0 00 5] 

•:?;i/m^b^«!H=T 5 KS^b^l^DSlE^f i (z J: y . 

rSf$»=Sofct<OT?fc*o f'S:*^^. :*;f6B^I±. (a 
) xXx;uS1b#«5S±^»i:-r*»a. (b) Tf3- 
[I ] 



[0006] 

[lb 5] 

) T*S$;h.*';>l^^b^Jfe fccfci; (c) <f^jiyi»iJh 



[0007] 



[0004] 

[Problems to be Solved by the Invention] Therefore, as for pro 
blemof this invention, as description above youconsider to 
development condition of lubricating oil for refrigerator, 
designate ester type conpound as base oil, with abrasion 
resistance and namely, lubricity thelubricating oil conposition 
v^ch is superior in chemical stability, especially, it is to offer 
thelubricating oil composition for refrigerator ^^iiich 
corre^nds to R22(CHC 1 F2 ) replacement coolant. 

[0005] 

[Means to Solve the Problems] Then, As for these inventors, A 
bove-mentioned problem is solved for sake of, Of repeating 
diligent investigation as for result, You pay attention to being 
able to suffice both properties of lubricity andthe clienical 
stability with specific di phosphite conpound and con±)ining 
glycidyl conpound in thebase oil vvliich contains ester type 
conpound, in addition, fla1hemx)re lubricity youdiscover fact 
tliat lubricating oil conposition for refrigerator wliich inproves 
isacquired by con±)ining anide type conpound to di pliosphite 
conpound and glycidyl conpound. this invention is something 
which reaches to completion on basis ofthese knowledge. As 
for namely, this invention, designate (a) ester type conpound 
as main component base oil andthe (b) below-mentioned 
General Fornula [I] which 

[0006] 

[Chemical Fomula 5] 



It is something regarding lubricating oil conposition for refiiger 
ator which designates thehydrofluoroalkane or fluoride ethers 
Mliich consists ofphosphorus type conpound and(c) glydd^ 
conpound which are di^layed with (In above-mentioned 
General Formila [I], Rl , R2 and R3andR4 beingthe 
nutually same, or may be something w4iich differs, each, it is a 
carbon minfcerl to 30 Itydrocarbon groip, R5 iscaibon 
nuni)er2to4alkylenegroi5), xisinte^of 1 to20. )as 
refrigerant, in addition, accordingto this invention, designate 

(a) ester type corrpound as main component base oil and 

(b) below-mentioned General Fonnila [I] vMch 

[0007] 
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R^O 



^ I Jx ^OR^ 



[I] 



[Oiemica] Formila 6] 



(±IS-«SS [ I ] icSSt^T. , R2 , R3 ^^XS 
fcJ:t; (d) TI5-flaa [II] 



Are di^layed with (In above-msntioi^ General Fomula [I], R 
1 , R2 andR3andR4 alsoor being nutiially same it may be 
something >\4iich differs, each, itis a carbon nimlDer 1 to 30 
hydrocarbon groi^, R5 is carbon number 2 to 4 alkylene 
groqD, X is integpr of thel to 20, ) pho^horus type compound 
(c) ^ycid>d compound and (d) below-mentionedGeneral 
Fomula [II] vsiiich 



[0 0 0 8] 
[lb 7] 
0 



III] 



[0008] 

[Qiemical Fonnila 7] 



liTiB-fiSS [III] 



Is displayed with (In above-mentioned General Fomula [II], R5 
and R6 also or being nutuallysame it may be something wWch 
differs, it is a carbon nurrber 1 to 20 hydrocarbon groiq), R7 
isthe carbon number 1 to 20 hydrocarbon group. ) amide type 
compound and/or below-mentioned General Fomula [III] 
vMch 



[0009] 
[^b8] 



[0009] 

[Chemical Fomula 8] 



R 



cm] 



(R' 09- H 

n 



(±iB-^ic [III] izfciNT. Ri \ti^m^SL^-2 

[0 0 10] *3ePja)»*LL^|g!E0®tttL 



LAjbricating oil composition for refrigerator wliich designates hy 
drofluoroalkane or fluoride ether wiiichconsists of amide type 
conpound vMch is di^layed with (In above-mentioned 
General Fomula [III], R? is carbon number I to 20 
hydrocarbon groip, R' andthe R" also or those wliich differ may 
be beiiigsame it is acarbon number 2 to 3 alkylene group, m 
and n is integer of 1 to 10. ) as coolant canbe offered 

[0010] FurthemiDre, as enixxiiment of execution >\liere this in 
Vision isdesirable. 

Designate (a) polyol ester and/or dicarbox>dic acid ester as main 
conponent base oil and (b)below-mentioned General Fomula 
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[I] which 



[001 1] 



[I] 



[0011] 

[Oienical Fomula 9] 



(±!B-ft5« [I] l3fel>T. Ri . R2 . R3 fccfei; 

, l*3g$fci-3O0aib7KS»T*fey. R5 iift^aa 

. ) X*^ttlh')>Jkit^^ fcj:ti: (c) 
[I V] 

[0 0 12] 

[^bi 0] 



) 0 
R C— 0 — CH2 — CH — CHa 



Phosphorus type conpound which is di^layed with (In above 
-mentioned General Fomula [I], Rl , R2 and R3andR4 
alsoor being mitually same it may be something \^ch differs, 
each, itis a carbon nunier 1 to 30 hydrocarbon group, R5 is 
carbon nunber 2 to 4 alkylene groiq?, x is integer of thel to 20. 
) and (c) following General Forrrula [IV] 

[0012] 

[Chenical Formula 10] 



[IV] 



(±IB-«SJC [IV] {Zi^l^X. R8 it. K^^6-2 



(a) xxx;uS^b^t)*±liE«^<t-r^S;a(c, 

^ss»*"e. (b) ±iB-j|gs [I] T*s*tt*'j> 
^Sfb^l^o. 0 1 1 ofiS% (c) ^'Jvv;u 

^^b^tio. 1 MM%'-2 oSM% (d) ±IB-«ga [ 

JftS [ I I I ] r-S$tLST5 KSIb^l&O- 0 1 MS 
%-l 0ttM%$iE^Lr3SSJ*affifflil7&afflfiE«g* 



[0 0 13] *aSB^cD«#^ttli. xxx;u^Saf::*#S 
tUb^M^Sttfwgtl. R2 2 (CHC I F2 ) ft®/1^ 



[0 014] IsiT. *l5B^f::oixT. $ b(wpffl(z|ftiS 



Lubricating oil conposition for refrigjerator wtuch consists of a 
rcHiBtic carboxjdic acid glycidyl ester wiiich is displayedwith (In 
above-mentioned General Fomula [IV], RS is carbon nunier 
6 to 20 aromatic type hydrocarbon group, n is theinteger of 1 
or 2. ), 

In base oil wiiich designates (a) ester type compound as main co 
nponent, with the conposition total weight reference, 
conbining amide type compound 0.0 1 wt% to 10 wei^t% 
wiiich is di^layed with amide type conpound and/orabove- 
mentioi^ General Fomijla [III] winch is di^layed with 
phosphorus type conpound 0.0 1 wt% to 10 wei^% (c) 
glycidyl conpound 0. 1 wei^% to 20 weig>it% (d)above- 
mentioned General Fomula [II] which is di^layed with (b) 
above-maitionedGeneral Fonnila [i] it can offer lubricating oil 
composition for refrigerator wWch becomes. 

[0013] As for idiosyncrasy of this invention, abrasion resistanc 
e is improved by jointly usingwith di pho^hite OMipound and 
glycidyl conpound wiiich possess ^jecific chemical structure 
inthe ester type base oil, is superior in chemical stability, 
lubricating oil composition for reqwndable refrigerator 
being^cquired to R22(CHC 1 F2 ) rqjlaconent coolant you have 
discovered there is a point. 

[0014] Below, concerning this invention, finrthemiore you expl 



ISTA's Paterra(tn:]^ , Version 1 .5 (There may be errors in the above translatioa ISTA cannot 

be held liable for any detriment fromitsuse. WWW: http://www.intlscience.com Tel: 800430-5727) 



P.7 



JP 98140175A Machine Translation 

[0 0 15] 9tr. :$^mm<Dm7^)AmfS.^^^'^Mm^^m 

T)lt>lk)^mtLX\t. i>y)[.tO;tify (R3 2) 
. h*)y)ltO;^jf> (R23) . 1, 1. 2, 2-x 
h5 7;U:t-PX$r > (R 1 3 4) . y)\.tOJi^ 
>(R125). 1. 1, 1, 2-'Thyy)l:t^:r^ 
>(R134a),1. 1.2 - h')y)[^tOi:^> ( 
R143) , 1. 1. 1 - h'J7;U:rDX^> (R14 
3 a). 1 . 1 -i>y)UtOX.^ > (R 1 5 2 a) <Dl^ 

^-So mKli. R2 2ftS(D;I^H^JS<Dlg^. R3 2/ 
R1 25 = 6 0/40 (fil%o laTI^Co ) , R3 2 
/'R134a=30/70. R32/R125/'R13 
4a=10/70/20, R 3 2 / R 1 2 5 / R 1 3 4 
a/R290 = 20/'5 5/20/5. R32/R12 
5/'R134a = 30/'10/'60. R125/'R14 
3a=45/55. R125/R143a/R134a 
= 40/45/1 5l|$fflt^SCi:*<T*^5o 

[0 0 16] yyit:^-'r}l?ky%^^tLX\t. «>j^fi\ 
Mi*6^(zii7;u;i-Pv>^;ux-x;u (E i 6 i 

) . 1. 2-"^:7;U:<-P V^f^JUX— fJU (El 5 2) 
, K 1 -v:7;U:^-P v^^JUx-t;U (E 1 5 2 a) 
, 1, 1, 2- h';7;u;l-Pv>t^;ux— 7^;u (E 1 4 
3), 1, 1, 1 - h«;:7;u:i-p v-?*^jux--r;u (E 

143a). 1. 1. 2, 2-x h^:7;U:^-P v^^^l- 
x-xjU (E134) . 1. 1. 1. 2--f h'yyjlt 
ni}jl^^)l^-'f}U (E 1 3 4 a) . 1 . 1 . 1 . 2, 
2-^>^y)i^-tOi>J^^)[^Ji-^)l (E 1 2 5) . ^ 

+-9-:7;u;l-p v-?i^;ux-x;u (ei i 6) ^o-li* 

tz. ctibCD^^y^bx-x^m^/N^ Kp:?;i^7|-p7;u 

^ > <t ;I ^ L T <s£ ffi f * C <!: t ^ S o 

[0 0 17] *^P^O;l,^?fiSSfS!afzffll>b^x^«a&0 
ilS^-Cfe'SxXx^U^^^b^lJllliv R2 2ftg.^(«i:a) 

Ui^t^s m?Lits 7H'J;1--;ux;^t;u. v*;u*>Kx 
Xf-;u^a)#fiffi7^l/3-;ui:BljWKi:<DxXT;i/. ^ffi 
^ ; u 7hC> B i: 7 ^ U a - U i: CO X ;^ f ; U ^ * ffl I > S C i: 

[00 18] ^ffi7;n3-;i/t LTli2-x5^J^-2- 
:^5^;^:fp/^>-1. 3v:l--;u. h'j>^p-;uxii 
h»jy^p-;u::^p/<>. V h'J>5^p-;i/:^p/^ 
h'j h'j/^p-;u::^p/<>. T h'^p^^p- 
ju:^p/i>. ^>^?x'jx'j h-;i/. v'05?xijx'j 
h-;u. h'j^>4»xij;^ij h-;u, f- h^'O^xg 



ain in detail. 

[0015] First, anyone kind of difluoromethane (R32), trifluoro 
methane {R23), 1,1,2;2 - tetrafluoroethane (R134), 
pentafluoroelhane (R125), 1,1,1,2 - tetrafluoroethane (R134a), 
1,1,2 -trifluoroethane (RMS), 1,1,1 -trifluoroethane 
(R143a)and 1,1-di fluoroethane (R152a) or nixed coolant of 2 
kinds or more can be listed as refrigerator oil conposition 
thelubricating oil composition of this invention as 
hydrofluoroalkane coolant which is made object wten youuse. 
In case of nixed coolant of for example R22 substitution, 
R32/R125=60/40(wei^t%. San^ below . ),R32/R134a= 
30/70,the R32/R125/R134a=10/70/20, R32/R125/R134a/R290= 
20/55/20/5, R32/R125/R1 34^30/10/60, R125/R143a=45/55 
and R125/R143a/R134a=40/45/15 etc canbeused 



[00 1 6] As fluoride ether refrigerant, for exanple fluoride dialk 
yl etlier , especially, fluoride din-ethyl ether , concretely 
refrigerantvdiich nixes fluoro dimethyl ether (E161), 1,2-di 
fluoro dimethyl ether (El 52), 1, 1-di fluoro dimethyl ether 
(E152a), 1,1,2 - trifluoro din^thyl ether (E143), 1,1,1 - 
trifluoro dimethyl ether (E143a), thel, 1,2,2 - tetrafluoro 
dimethyl ether (E134), 1,1,1,2 - tetrafluoro dimethyl ether 
(E134a), 1,1,1,2,2 - penta fluoro dimethyl ether (E125) and 
hexafluoro dimethjd ether (El 16) or other one, two or more 
kinds can be listed In addition, mixing these fluoride ethers 
with hydrofluoroalkane, it can also use. 



[0017] Ester type conpound which is a main conponent of bas 
e oil which is used for lubricating oil composition oflhe this 
invention if it is something which is stperior in compatibility of 
theR22 replacement coolant, is not something winch e^)ecially 
is limited ester of for exanple polyol ester, dicarboj^dic acid 
ester or other polyhydric alcohol and aliphatic acid, polybasic 
carboxylic acid and theester etc of alcohol can be used 

[0018] 2 - ethyl - 2 - butyl propane - 1,3 diol , you can list tr 
imetltylol ethane , trimeth^olpropane , ditrinethjdolpropane , 
the tri trimeth^olpropane , tetra trimethylolpropane , 
pentaerythritol , dipentaerythritol , tri pentaerythritol , tetra 
pentaerythritol and the penta pentaerythritol etc as pol>itydric 
alcohol, canuse one, two or more kinds. Among these, 
desirable pol>iiydric alcohol is carbon nunber 5 to 10 hindered 
alcohol, eq)ecially arepentaerythritol and dipentaerythritol 
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f^;u^^>iS. 2, 2-v>^;i/^P/0^. 
)[.y^ym. 2. 2-v;««^;u:?^>i$, 2. 3-v> 
f^^UT^^r^B. 2-X^;i//<>^r>a, 2. 2-v/^ 
;u^>^>K, 2-x^;i/-2-/^iU^^>iS. 3- 
>^5';u^+-9->iS. 2-^^;b-^::^^>^. 2-x^;i. 
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2-x^;u-2-^^ju^>^' 2 
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-x^;u/v::/^ >i§. 3. 5. 5 - h 'J 5=-;U'^^t»-> 
2-y^;uy:^>K. 2, 2- v^^^U^t-'^^' >i§ 

[0 0 2 0] 2^^PJ07t<U:i— ;i/XXx;U0*i*«']$-Ci| 

xtJX'J P EirBSIS-r^o ) » 

[00 2 1] tUt>'^. NPG • V (n-:f5'yx-h 
) . NPG- V (2-;<^;u^P/^/x-h) , NPG 
■ V (n-'^Vi'y X-h) . NPG • V (2-y^;U 
:?^i/X-h) , NPG-V (n-^+-9-/X- h) . 
NPG-V (2-X^>l.:^$y X- h) . NPG-v ( 
3-X^JU:?$y X- h) , NPG-v (n-'N^fary 
x-h) . NPG-V (2-x^;u^>5r/x- h) . 
NPG-V (n-;J-^^ryx-h) , NPG-v (2- 
X^iU^^-y-y X- h) . NPG-v (n-y-M'— h 
) . NPG-V (-f Vy:f*-K) . NPG-V (n- 
x*yx-h) , NPG • [jS^ Cn-^+-9-/X- 
h. n-3^^iy X-h) ] . NPG-v (n-^ 

+-9-yx-h. n-^v^'/x-h] . NPG - V [;I 
^ (n-:?^yx-h. n-^:::^$y X-h) ] . tm 

P- h'J (n-:?^'yx-h) . TMP- (2-> 

^ju:fp/<yx-h) , TMP - (n-^^^'yx 
-h) . TMP - h'j (2-y^;i.:?$r/x-h) , T 

MP - h'j (n-^^-y-y X- h) . TMP • h'j (3 

-x^;u3^$y X-h) . TMP - h»; (n-'N:?5'y 
i-h) , TMP - h'j (2-x^;u/<>^fyx-h) 

, TMP - h'; (n-;f^$yx-h) , TMP • h 'J 
(2-X^^U^:t"y-y X- h) , TMP - hU (n-y 



ideal. 



[0019] As aliphatic acid, it can use carbon niini)er 4 to 10 strai 
gjit or branched aliphatic acid. As straight chain aliphatic acid, 
you can list for exanple n - butanoic acid , n - pentanoic acid , 
n-hexanoic acid , n - heptanoic acid ,the noctanoic acid , n - 

nonanoic acid and n - decanoic acid, etc can use one, two or 
more kinds. In addition, for exanple 2 - methylpropanoic acid , 
2 - methylbutane acid , 3 - methylbutane acid , 2,2-di 
methylpropanoic acid , 2 - eth>d butanoic acid ,the 2,2-di 
methylbutane acid , 2,3-di methylbutane acid , 2 - ethyl 
pentanoic acid , 2,2-di methylpentane acid and 2 - ethyl - 2 - 
methylbutane acid , the3 - methyl hexanoic acid , 2 - meth>d 
heptanoic acid , 2 - cthy\ hexanoic acid , 2 - propyl pentanoic 
acid , 2,2-di methyl hexanoic acid and 2 - ethyl -2 - 
methylpentane acid , you can Hst branched aliphatic acid of 2 - 
methyl octanoic acid , 2,2-di methyl heptanoic acid , 2- 
ethylheptanoic acid , the3,5,5 - trimethyl hexanoic acid , 2 - 
methyl nonanoic acid , 2,2-di methyl octanoic acid , 2 - n-ethyl 
nonanoic acid and 2 - ethyl octanoic acid as brairhed alipliatic 
acid, cauise one, two or more kinds. Ctesirable alipliatic acid is 
carbon nun±)er 4 to 10 ones, tlx)se of especially 6 to 9 
aredesirable. 

[0020] When enlxxiiment of polyol ester of this invention is il 
lustrated, as though itis following, is, (Below , neopent>d ^ycol 
NPG and trimethylolpropane TMP andthepentaerythritol are 
briefly described PE. ). 

[0021] Nanely, NPG * di (n - butanoate), NPG * di (2 - methyl 
propanoate), NPG * di (n - pentanoate), NPG * di (2 - methyl 
butanoate), NPG * di (n - hexanoate), NPG * di (2 - eth>4 
butanoate), NPG * di (3 - eth>d butanoate), NPG * di (n - 
heptanoate), NPG * di (2 - etltyl pentanoate), NPG * di (n- 
octanoate), NPG *di (2 -ethyl hexanoate), NPG *di (n-nona 
t--jp7) ,NPG*di (isononat^-jp?) ,NPG*di(n- 
decanoate), NPG * di [ mixture (n - hexanoate , n - butanoate ) 
] , NPG * di [ mixture (n - hexanoate , n - pentanoate ] , NPG * 
di [ mixture (n- butanoate, n- heptanoate)], TMP*tri(n- 
butanoate), TMP ♦ tri (2 - methyl propanoate), TMP * tri (n- 
pentanoate), TMP * tri (2 - methyl butanoate), T]VlP*tri(n- 
hexanoate), IMP * tri (3 - ethyl butanoate), TMP * tri (n- 
heptanoate), TMP * tri (2 - ethyl pentanoate), TMP * tri (n- 
octanoate), TMP * tri (2 - ethyl hexanoate), TMP*tri (n- 
nona*-jp7) , TMP*tri ( isonona^^^pT) , TMP*tri 
(n- decanoate), TMP * tri (isodecanoate), TMP *tri [ 
mixture(n-butanoate,n-hexanoate)],PE*tetra (n- 
butanoate), PE * tetra (2 - metlyl propanoate), PE * tetra (n - 
pentanoate), PE * tetra (2 - methyl butanoate), PE * tetra (2 - 
meth>d butanoate), PE * tetra (2,2-di meth>1 propanoate), PE 
* tetra (n - hexanoate), PE * tetra (2 - eth>d butanoate), PE * 
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1- ^-h) . TMP • h'j (^Vy-t^'-h) . TMP 
• hU (n-x*/x- h) . TMP • h'J (-r Vf^* 
yx-h) , TMP • t;I^ (n-3f^yx-h. 
n-^^-9-yx— h) ], PE-xh^Cn-Z^^yx 

-h) , pe-tI-5 (2-y ^;u:^p>Vx- h) . 

PE-xl-5 in-^y^y X— h) . P E ■ X h7 ( 

2- >^;^:/^ry X- h) , pe-xK^ (2-/f^;u 
:^$ryx-h) . PE-xh7 (2, 2-v;»t^;u:^p 
jiyji-h) , PE-Th^ (n-^+-9-/x- h) . 
pe-tI-5 (2-x^;u^a?y X- h) . PE-rh 
7 (2. 2- vy X- h) . PE-xh^ ( 

n-^3^ary X- I-) . PE-xh^ (2-x^;u/<> 
^r/X-h) , PE-T^h^ (n y X- h) . 
PE'xh7 (2-x^Jl//^+-9-yx-h) . PE-x 

in-yt^-^-h) . pe • xh5 i-^yyi-^-- 

h) . PE-xI-7 (n-x*yx-|-) . PE-xh 
^ (-f Vx*yx-h) . PE • f-h^ Cn-'^ 

>$yx— -Yv^^^yx— n-'N^i^yx— 

h> n-^^^ryx-l-) ] , PE-xl-^ (n- 

K>$yx— V'^>^yx-h, n-^:/^yx 

n-y-ft— h) ] , ^oi^p Etsimm< 
1 oa)iiM«^&i^'^^<sttBiteK*^^'r«);s^*^2)<t(7)x 

;uxxx;U(t LT, ^v^'xijx'j h-;u^/c(i 
v/^>^ix'jx'j h-;i/tK^S!!4- 1 2(;)lifi^iSi:0 
XXxVU. i^FfZ, ^V^XijX'J h-;u*fci*v^>^ 
XUX'J K-;U<tK^Sl4- 1 OOfli^KibOxXx^b 
. t^6:t>-^. PE-xh7 (n-:^iryx-h) . PE 
■•rhT (n-^>^yx-h) , PE-f-h7 (n- 

^+-9-yx-h) , PE - xh5 (2 -x^^u^^-y-y 
x-h, PE-xh^ (n-y:^^^-^) . pe-xK 

=y (3. 5. 5- h'J-^t^^^U^+thyx-h) , DPE 
•^^-9- (n-:?^yx-h) . DPE-^+-9- (n- 
K>^yx-h) DPE • ^ + (n-^+-9-yx-h 

) fej:i;ctLba);:£&i|«i*fci*i?^>4«xijx'; 

[0 0 2 2] M}fe«$%-ri)BiaSS**'';:j--^U 

v>fVlSil. t KP + ve/<U>K, tKP + v:*-^^' 
>K^£*lf«)C:<tA<T*^. t KP + v7;u*>Ki:^ 
fiffi7;i.3-;ui:(DxXxJMbSlE(Ccl:y#btifct Kn 
+ v7;u*>K7HU:*--;uxXxJU. -r^Srt)^. ^yx 
XT-yu, vxxf-yu. ?H'JxXTJI/*>cl:l^Ctib<0?I^ 

7HU:*"-;UXXx;UA<»*Ll^o 

[0 0 2 3] *^P^(;);l?i;^SalS^^^CfflL^btlSik^^<D 

ttiC [I] 
[0024] 



tetra (2^^ meth>1 butanoate), PE * tetra (n - heptanoate), PE 
* tetra (2 - ethyl pentaix)ate), PE * tetra (n - octanoate), PE * 
tetra (2 - eth)d hexanoate), PE * tetra (n- nona jp7) , 
PE * tetra ( iso nona - jp7) , PE * tetra (n - decanoate), 
PE * tetra (isodecanoate) and PE * tetra [mixture (n - 
pentanoate , iso pentanoate , n - hexanoate and n - butanoate 
) ], PE * tetra [ nixed (n - pentanoate , iso pentanoate , n - 
heptanoate and n - nona ^^-jpT) ], in addition ester etcofPE 
and carbon nun±)er can illustrate strai^t chain of 4 to 10 
andthe blend wiiich contains branched aliphatic acid According 
to this invention, as polyol ester, ester of pentaerythritol or 
thedipentaerythritol and carbon nun±)er 4 to 12 aliphatic acid, 
especially, ester of pentaerythritol or dipentaerythritoland 
carbon nunte 4 to 10 aliphatic acid, namely, PE * tetra (n - 
butanoate), PE * tetra (n - pentanoate), PE * tetra (n - 
hexanoate) and PE * tetra (the2 - ethyl hexanoate andPE* 
tetra (n - nona jp7) , PE * tetra (3,5,5 - trin-ethyl 
hexanoate), theDPE * hexa (n- butanoate), DPE * hexa (n- 
pentanoate)DPE * hexa (n - hexanoate) and these blend or 
dipentaerythritol and ester etc of thenixed fatty acid are 
desirable. 



[0022] In addition, with esterification reaction of tydroxy alk 
anoic acid and pol>iiydric alcohol it acquires thehydroxy 
alkaiK)ic acid polyol ester, namely, monoester , diester, 
polyester and these mixture wiiere it canuse aliphatic acid which 
possesses substituent for exanple hydro)Q^ alkanoic acid , 
concretely, listthe hydroxy isobutyric add, hydroxypivalic 
acid and hydroxyoctarK)ic acid etc can, as aliphatic acid which 
fomBthe polyol ester, can be used E^jecially, hydro^^ivalic 
acid polyol esta* is desirable. 

[0023] As for pho^horus type OMrpound and e^xjcially di ph 
osphite as necessary additive wiiichis used for lubricating oil 
composition of this invention General Fornida [I] 

[0024] 
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[0 0 2 5] ±UOmt7m&tLX\t. ffi*Si1'-3 
0. »*L<liK*»6-2 0a)iimtt^fc(i»te«7 

3 0, jff$L<i*j!g^a6-2 0(07';->^«. m^\t 

. «KIR»3-3 0cdv'>pt;u+;u«. *T*L<fiK* 
<7^;uS. h'^y^^^uv^P'O^^wS^S^ff ^-<t 

X)<S^Ltct(DT*tcJ:l>a ±IB-«SS [I] T*SS*tS 



[0 0 2 6] ±IH-«S^ [I] t:B:itl^'J>mt^m 
0. 0 omS%. ?$l::o. 5 



[0 0 2 7] *^P^<Z);l7Sffl3l§fiei^D(zffll^b+l^lg-(D 

yi;i/i;jUx;;^T;u3!i<»*L<, TIB-tt* [ i v] 



[Chemical Fomvla 1 1] 



So it is di^layed In above-mentioned General Fomula [I], Ri , 
R2 andR3andR4 theR5 each, also or are possible to be 
carbon nuni)er 1 to 30 hydrocarbon group, be carbon nunte 2 
to 4 alkylene groi^D, beingthe nutually same to be something 
vviiich differs, x shows thel to 20. 

[0025] As above-mentioned tydrocarbon group, carbon nunhe 
r 1 to 30, preferably carbon nunber 6 to 20 strai^t or 
branched alkyl group , for exanple hexyl group , heptyl groiq) , 
octyl group , nonyl group , decyl group , undecyl group , 
dodecyl group , It can list tridecyl group , tetradecyl group , 
pentadecyl group , hexadecyl group , teptadecyl group , tlie 
octadecyl groip , nonadecyl groip , eicosyl groiq) and oleyl 
grovp or these branched alkyi group, etc inaddition, list carbon 
nun*er6to30, preferably carbon nun±)er 6 to 20 arylgroi^, 
for example phenyl groiq? , tolyl groiqD , xylyl group ,the 
nonyl phenyl groip and dodecyl phenyl groiq? etc it can, 
furthermore, carbon nunijer 3 to 30 cycloalkyl group , 
preferably carbon nurrber 5 to 15 cycloalkyl groq) ,the for 
exanple cyclopentyl group , cyclohexyl group , cycloheptyl 
groip , cyclooct>d group and trimethyl cyclopentyl groi^ etc 
can list. It is possible to aryl group to be something wiiich 
carbon nunte* 1 to 24 alkyl group connects. It is possible to 
illustrate tetra tridecyl dieth}4ene glycol di phosphite and 
tetra phenyl diprop>dene ^ycol di pho^hite etc as 
enixxiimentwliere pho^horus type compound ^\tuch is 
di^layed with above-maitioned Genaal Fomula [I] isdesirable. 

[0026] If effective amount it should have conbined pho^horu 
s type compound which is di^layed withthe above-mentioned 
GCTeral Fomiila [I], with lubricating oil composition total 
wei^ reference, 0.0 1 wt% to 10 wei^t% and thee^)ecially 0. 
5 wei^% to 5 wei^% it is desirable vis-a-vis base oil to 
combine. 

[0027] Second necessary additive component ^ycid>d compoun 
d wliich is used for lubricating oil conposition of thethis 
invention is something wiiich possesses function of acid 
scavenger, the glycidyl ester type compound and glycidyl ether 
compound can be listed As glycidyl ester type compound, 
aliphatic carboxylic acid glycicfyl ester and aromatic caiboxylic 
acid glycidyl ester etc can be used Eq)ecially, aromatic 
caibo?<ylic acid glycidyl ester to be desirable, belov^mentioned 
Genaal Formda [IV] 



ISTA's Paterra(tni), Version 1 .5 (There may be enrors in the above translatioa ISTA cannot 

be held liable for any detriment fromitsuse. WWW: http://vvww.intlscience.com Tel:800-43O-5727) 



P.ll 



JP 98140175A Machine Translation 



[0 0 2 8] 
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R — -C — 0 — CHj — CH — CHa 



[IV] 



[0028] 

[Chanical Fonnda 12] 



T*S$tL*. ±IB-teS! [I V] |CfcL^T, R8 IttStm 
gi6-2 0<DTU-;UST*$>y . nit. ^tfz\t2<Dm 

[0 0 2 9] :7x-;U^^U vv;UxXxJU 

xxf•;^*fcl^T;^+;^•^:7f^J^^'»; vv;uxxf-;ut 

- ;u y 'J V v;u X X x ;u , > ^ ;u 37 x u v 
xxt^I/. ^+v>u:7x^;U'j7*U vv;uxx-f>u. ^"i^ 
^^u^xzijKT'ij vv^uxxxJU. :i-^^;u:7x-;u/7' 

vv^I/XAt'^U, / -;u:7x— ^U-J^^'j vvJUXXt^U 
. Tiy)i^yjL=^)[^^^) vv^UXXf-^l/^Sffil^-r^Ci 

^ u V v^uxx t;u. :t I- ^ ju^y v 
x7.i^ji/, T^u+^HbSESK^T'U vvjuxxx;u^/)< 
ff*Li>o ctLb(D55SK*^w^v>»y'Ji/^>;uxxT 

[0 0 3 0] vv;UX-7^;u3S1b^15D<i: LTIi. fill 

7i\t. z^x^-ju^yg vvjux-x^u. 7;u+;u7x-;i/ 

:7x-ji.':f ij vi;;i.x-T;U<k LTfiKfSSfcl -2 00 

[003 1] ±iBa)y';vv;uSifc^ti, ^(c. 5?#Si 
* e;;bx;^x;u*fcli. :? x - ji.^ u v 

iSISlSgS^-e. 0. 1SM%-'2 0SM%. *f*L< 

li. o. 5Sg%-5as%<^)iij^A<^jai'c*fc*o la^ 



So it is displayed In above-mentioned General Fomula [IV], R 
8 is carbon nuni)er 6 to 20 aryl groip, n is theinteger of 1 or 
2. As aryl group, it can list phenyl groip , tolyl groip , xylyl 
ffoup , biphenyl group and naphth>d group etc, carbon nurrfjer 
1 to 8 alkyl group may be connected by aryl group. 



[0029] Concretely, phenyl glycidyl ester , alkyi phenyl glycid 
yl ester , naphthyi glycidyl ester and alkyl naphthyl glycidyl 
ester etc can beused. As alkyl phenyl glycidyl ester or alkjd 
naphth>d glycidyl ester, those vAnch. 1 to 3 it possesses 
thestrai^t or branched alkyl group of carbon number 1 to 13. 
Especially, those vMch 1 it possesses carbon number 4 to 10 
strai^t chain alkyl groiqD. It is possible to illustrate for 
exanple butyl phenyl glycidyl ester , pentyl phenyl glycidyl 
ester , hexyl phenyl glycidyl ester , the heptyl phenyl gjycidyl 
ester , octyl phenyl glycidyl ester , nonyl phenyl glycidyl ester 
and decyl phenyl glycidyl ester etc. Especially, benzoic acid 
glycidyl ester , terephthalic acid glycidyl ester , orthophthalic 
acid glycidyl ester and alleviation benzoic acid glycidyl ester etc 
aredesirable. These aromatic caibox>dic acid glycidyl ester 
above-mentioned hydrofluoroalkane refrigerant , are superica: in 
conpatibilityof fluoride ether refrigerant, in addition, 
reactivity of acid and water ishi^ can contribute to 
nsintenance of l^diolytic stability. 



[0030] As glycid>d ether conpound, for exanple phenyl glycid 
yl ether and alkyi phen>4 glycid>d ether etc can be listed 
Those ^chl to 5 it possesses carbon nunijer 1 to20strai^ 
or branched all^d ffoap can use as alk)d phenyl ^ydd^ ether. 



[003 1] Above-mentioned glycidyl conpound , especially, as co 
npounded amount of aromatic carbolic acid glycidyl esteror 
phenyl glycidyl ether, with luhricatii^ oil conposition wei^ 
basis, ratio of 0. 1 wei^it% to 20 wei^it% , preferably and 
theO.5 wei^% to 5 wei^/o is eflFective vis-a-vis base oil. 
Uiless compounded amount is fiall in 0. 1 wei^%, addition 
effect is not acquired thefully , when it exceeds 20 weigfit% on 
one hand, decr^se or other problem ofthe flashpoint occurs. 
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LXit. TIB-AS^ [M] $fcliTfS"ASS [III 



[0 0 3 3] 

l^t^ 3] 



[0032] Abrasion resistance of lubricating oil corrposition flirthe 
rmore can be inproved in lubricating oil conposition of thethis 
invention with above-mentioned pho^horus type corrpound 
and corrbining arride type corrpouiKi to otherthan essential 
ingredient of glycidyl conpound As amide type conpound, 
corrpound wdiich is di^layed with below-riEntionedGeneral 
Fomiila [11] or below-mentioned General Fornula [III] can be 
used. 

[0033] 

[Qiemical Fornula 13] 



[II] 



[0 0 3 4] 
[4b 1 4] 
0 

n 



[III] 



[0034] 

[Chemical Fornula 14] 



2 0<Dililtt^fcii^Kttr;u^;u* ; K*S&2-2 o 

«»2-807;U+;U». ffi«»8-1 4<;)v{7DT;U 

Rf \mtL<\t^m9L6^^ 8a>Bffltt*fcli»iiStt 

^P7;u+;uS*fc(ijKSai 2-2 4<ot;u+;ut'; 
-;u«T*fc^)o *fc, ±is-tea [III] (iteiN-c, 

R7 I*, -»iC [II] (Z)R7 i:l^-<Dt<OT*cfcl^ R 
' H^XSR" fiK*a2-3(DT;U+U>ST*fey . m 



[0 0 3 5] 7^ KS1b^!K3*^, «?SlC*tL, a,^jftffl 

«i?!i^ms»¥T?o. oiag%-ioMs%. tf^L 
[II] is^tf [III] o^b^ia^fifffl-r**^!** 



In above-mentioned General Fornula [11] , R5 and R6 is hydro 
gen atom or carbon nunte 1 to 20 hydrocarbon groiq), isthe 
niitually same or and it is possible to differ, hydrocarbon group 
carbonnunber 1 to 20 strai^ or brancM all^l groip ; 
carbon nunber 2 to 20 straight or branched alkenyl groq3 ; 
carbonnurrber 6 to 20 aryl groip ; is alkyl aryi ffoup or aryl 
alkylgroi^. R5andR6 is preferably hydrogen atom, carbon 
nunfcer 2 to 8 alkyl group , carbonnunter 8 to 14 cycloalkyl 
groip and carbon nunber 8 to 14 alkyl ar>d groi^), R7 is 
cycloalkyl groip or caibonnunto 12 to 24 all^l aiyl groip of 
preferably carb(Hinuni)er 6 to 18 straight or branched all^d 
groip or alken>4 groip and carbon nunte- 12 to 20. In 
addition, R7 may be same ones as R7 of General Formula 
[II] inthe above-mentioned Gaieral Formula [III] . K and R" 
arecarbonnuni)er2to3alkylenegroup, m and n is integer of 
theltolO. Asenlxxlimentofthiskindofamidetype 
conpound, for exairple ole>d amide and laurel anide etc can 
belisted 

[0035] With lubricating oil conposition total wei^ reforence 
it canconbine anrdde type compound, at ratio of 0.0 1 wt% to 
10 wei^% , the preferably and 0.1 wei^% to 1 wt% vis-a- 
vis base oil. Furthermore ,conpounded amount of amide 
type conpound, when theabove-mentioned General Fomida 
[II] and compound of [III] is jointly used, makesthe total 
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amount, 

[0036] Other than above-mentioned additive, other additive , f 
or example rub resistance agent, the antioxidant, metal 
inactivator and foam inhibitor etc can be oonbined in 
lubricating oil conpostion forthe refiig^tor of this inventioa 

[0037] As antiwear additive, it can use for example phosphate 
ester , pho^hite ester , thiopho^hate ester and the thio 
phosphite ester or other phosphorus type compound As 
phosphate ester, other triaryl pho^hate of tributyl phosphate , 
tri hej^l pho^hate , and trioctyl phosphate,it is possible to 
illustrate for exanple benzyl biphen>d phosphate , tripheryl 
phosphate , tricresyl phosphate , the ethyl biphenyl phospliate , 
dibutyl phenyl phoq3hate , cresyl biphenyl phosphate and 
dicresyl phenyl phosphate etc. In addition, triphenyl 
phospliite , tricresyl phospliite , benzyl diphenyl phospliite , 
ethyl diplienyl phosphite and cresyl biphenyl^ staple fiber ^ 

jp7 etc can be listed as pho^hite ester. Youcanuse 
these phosphorus type compound, at ratio of 0.05 wei^t % to 
10 wei^t% vis-a-vis base oil. 



[0038] As antioxidant, for exanple di (alkyl phenyl) amine an 
d phen>d - - naphtltyl amine , alkyl diphenylamine , N - 
nitroso diphenylamine ,the phenothiazine , N and N-di 
naphtlyl - p - phenylenediamiiie , acridine , N - methyl 
phenothiazine , theN - ethyl phenothiazme , di building di jpl 1 
amine, diphenylamine, phenol amine and 2,6-di - t-butyl 
- -dimettylamino para cresol or other amine type 
antioxidant , 2,6^6 - t-butyl para cresol , 4, 4' - methylene bis 
(2,6-di - t-butyl phenol ), 2,6Kli - t-but>d - 4 - N,it can 
also use N-dimethylamino methyl phenol and 2,6-di -t-butyi 
phenol or other phenol type antioxidant. In addition it is 
possible to use above-mentioned antioxidant with thealone, but 
2 kinds or more conbirdng, in order to possess synergistic effect 
byusingitcanalsouse. Itcancombme antioxidant, at ratio of 
0.00 1 \vt% to 5 wei^ % and preferably 0.0 1 wt% to 2 
wt%vis-a-vis base oil. 



[0039] As metal inactivator, it is possible to use for exanple be 
nzotnazole , triazole and thesederivative etc, these, vis-a-vis 
base oil at ratio of 0.0 1 \vt% to 1 .0 weigibt% it canconbine. 

[0040] As foaminhibitor, it can use silicone, vis-a-vis base oil 
at ratio ofthe 0.0001 to 0.00 3 wt% and preferably 0.000 1 
wt% to 0.00 1 wt% it can conbiiK. 
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[0041] Lubricating oil conposition of this invention is designat 
ed as refrigeration oil and wiien you use,the fluid cxDnposition 
for refrigerator is offered by nixing vis-a-vis this said 
lubricating oil composition 100 parts by wei^, the 
hydrofluoroalkane refrigerant , fluoride ether refrigerant or 
these nixed coolant 1 part by weight to 500 parts by wei^t. 

[0042] 

[Errbodiment of Invention] Making use of pentaerythritol and 
of C8 acid of conposition of tetra ester ofthe tetra ester and 
pentaerythritol and 09 acid as base oil of this invention, inthis, 
with lubricating oil conposition total weight reference, 

Tetra phenyl di alkylene glycol di phosphite 0.5 w^iglit % to 5 
vveigjit % 

Benzoic acid glycidyl ester 0.5 wt%to5 wt%,and 

Alkyl anide or alkeny4 anide 0. 1 wei^t% to 1 wt% 

Furthermore, effective amount confcining antiwear additive , 
metal inactivator , antioxidant andthe foam inhibitor, etc it 
offers lubricating oil conposition \\liich becomes. 

[0043] In addition, fluid conposition for refrigerator is offered 
bymbdngvis-a-visthe this said lubricating oil conposition 100 
parts by wei^t, l^drofluoroalkane refri^rant or fluoride ether 
refrigerant 1 part by wei^ to 500 parts by wei^t. 

[0044] 

[Working Exanple{s)] Next, this invention furthermore is expl 
ained concretely with Working Exanple and Q)nparative 
Example. 

[0045] Furthermore, you q^praised abrasion resistance and che 
mical stability or other performance of lubricating oil 
conposition, withbelow-mentioned test. 

*SRVtest 

5 drop keeping sarrple oil between test piece, test piece wearing 
with followuig wear test condition making use of SRV tester, you 
praised thedisk abrasion track width after testing. 

[0046] Wear test condition 

Temperature ; 80 °C 
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Time ; 30nin 
Amplitude ; 1.5 mn 
Frequency ; 33 Hz 

Test piece imterial ; disc =FC - 25 and ball =SUJ - 2 
*FaIex(FALE^test 

You applied load on continuous with test method uiiich confor 
ms tothe ASTM 3233 nBldng use of Falex tester and appraised 
with baked on load. 

* shield tube test 

Sanple oil Igaiid 1,1,1,2 - tetrafluoroethaiie (R134a) Ig w^re ta 
ken in glass tube, test piece ( shape : diameter 1 .7 mn and 
length 40 niii) of theiron and copper aliuiinuiiieach one, at 
a time each melt sealing after doing, washeated with following 
condition as metal fragment. After test ending total acid 
nun±)er of sanple oil was measured, production condition ofthe 
sludge was observed 

[0047] Shield tube test condition 

Tenperature ; 175 °C 

Time ; 100 hour 

Working Example 1 

It designated conposition of tetra ester (viscosity :90 nnc/s @ 
40 °Q (Below "C9 acid PE ester " with abbreviatioa ) 75 
wt% of tetra ester (viscosity :42 mm2/s @«) °Q (Below "C8 
acid PE ester " with abbreviatioa ) 25 wt%and pentaerythritol 
and 3,5^ - trimetl^ hexanoic acid of pentaerythritol and 2 - 
ethyl hexanoic acid as base oil,with lubricating oil composition 
total wei^ reference, 3 wt% combining 2 wt% and benzoic acid 
gjycidji ester, tomanufecture lubricating oil conpositian fca- 
refrigerator, it offered tetra phen>d diprop>1ene glycol di 
phosphite to performance evaluationdue to above-mentioned 
each test. Result of performance evaluation is shown in Table 
1. In order to understand fromevaluation result in same chart, 
it issatisfactory in which of SRV test, Falex test and shield tube 
test, the amount ofwear to be little and as f(»: either rise of 
total acid nunfaer not occuniiigis clear. 

[0048] Working Exanple 2 

It manufactured lubricating oil conposition with same operation, 
as all Working Example 1 otherthan thing ^\ilich uses 
diisodecyl adipate (DIDA) in place of pentaeiythritol ester and 
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thecondition offered to above-mentioned performance 
evaluatioa result is shown in Table 1 . performance which is 
equal to lubricating oil composition x^iiich designates polyol 
ester asthe base oi 1 acquired 

[0049] WorldngExanple 3 

It designated composition of C8 acid PE ester 20 wt% and hydr 
oxypivalic acid ester 80 wt% as base oil, inthis, tetra phenyl 
dipropylene glycol di phosphite 2 wt% and benzoic acid glycidyl 
ester 3 wt% finthermore conrbined oleyl anide 0.2 wt% with 
the lubricating oil conposition total weight reference, 
n-anufactured lubricating oil conposition for refrigerator, 
offered to theabove-mentioned performance evaluatioa 
evaluation result is shown in Table 1 . abrasion resistance and 
chemical stability furthermore being inproved you understand. 

[0050] Working Exanple 4 

Conposition of C8 acid PE ester 25 wt% and C9 acid PE ester 
75 wt% was designated as base oil, thetetra phenyl dipropylene 
glycol di phosphite 0.5 wt% , tricresyl pho^hate 3 wt% , and 
benzoic acid ^ycidyl ester 2 wt% furthermore dlcyi anide 0,2 
wt% was combined inthis and lubricating oil conposition was 
manufactured result of performance evaluation of lubricating 
oil conposition ^iiich is acquired is shownin Table 1. 

[005 1] Conpounded amount of tetra phenyl dipropylene glycol 
di phosphite was decreased 0.5 wei^t %, but ahhou^ result 
ofSRV test decreased a little by combining tricresyl phosphite, 
also both prq)ertiesof abrasion resistance and chemical stability 
acquired result which is equal to theWorking Example 1 to 3. 

[0052] Comparative Exanple 1 to 5 

It combined each additive at ratio wttch in this shows conpositi 
on oflhe C8 PE ester 25 wt% and C9 PE esta: 75 wt% in Table 
1 making use of base oil, andmanu&ctured liidcating oil 
conposition, offered to above-mentioned performance 
evaluatioa evaluation result is ^wn in Table 1 . 

[0053] 



ISTA's Paterra(tni^, Version 1 .5 (There may be emors in the above translatioa ISTA cannot 

be held hable for any detrinoit fromits use. WWW: http://www.intlscieiK:e.com Tel: 800-430-5727) 



JP 981401 75A Machine Translation 
[Si] 



[Table 1] 



S 1 









^ 1 






\t n m 






1 


2 


3 


4 




2 


3 


4 


5 










C*»PEXX-rA' 


25 

75 


100 


20 
80 


25 
75 


25 
75 


25 
75 


25 
75 


25 
75 


25 
75 


ffl 

» 




2 
3 


2 
3 


2 
3 

0.2 


0.5 
3 

2 

0.2 


2 


2 
3 


2 
3 


2 
3 


3 
1 


IS 




0.15 


0. 16 


0.12 


0.21 


0. 16 


1.02 


1,12 


1.05 


1.11 


7r^f ^:^l«(ib6) 


1150 


1280 


1240 


USO 


1150 


1000 


loao 


1020 


1000 


3ESnff 


0.D3 


Q.D3 


0.02 


a02 


0.35 


0.02 


0.03 


0.03 


0.02 



• C.»PEXX^;V:^>^x»;x»J h-A.i:2-x^;Ly^41^>Kil^Df•^9xXx;^ 42inni» /b @40t: 

• rS>tr>M2^-f Vt'S/A' mL : 1 4mm» /s @4 OTJ 



[0 0 5 4] \>jL±<Dmm.m^^xsttmu^^. f-vvv 



[00 5 5] 



[0054] When from Working Exanple and Conparative Exanp 
le above, any of tetra phenyl dipropylene glycol di pho^hite 
or benzoic acid glycidyl ester islacked, performance of any of 
abrasion resistance or chenical stability decreased,the 
coirbining both properties it became clear not to be possible to 
do. In addition, acting effect of tetra phenyl dipropylene 
glycol di pho^hite is remarkable, from of Working Exanple 
4and Conparative Exanple 2 to 4 like trioct>4 phoq)hite 
tricresyl pho^hate , tribut>< pho^hate or contrast of 
phosphate esteror with other pho^hite ester abrasion 
resistance wdiich it cannot improve, itunderstands that it can 
achieve easily with combination of thetetra phenyl dipropylene 
glycol di phosphite. 

[0055] 

[Effects of the Invention] As above e^q^ressed, according to thi 
s invaition, it is siq)erior in theconpatibility of R22 altonative 
nixed coolant, it can acquire lubricating oil composition for 
therefrigerator wtere both properties of chemical stability due 
to abrasion resistance and ^eld tube testwith SRV test is 
considerably inpioved tc^ether. 
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